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(g) High density optical disk. 



(57) An optical disk allows recording of infor- 
mation at high density and accurate reproduc- 
tion of such high-density recorded information 
by means of a light beam. The optical disk (1) 
according to the invention has a shutter layer 
(17), formed directly or through an intermediate 
layer on a substrate (11), for tightening a light 
beam to be irradiated to read or write infor- 
mation, the shutter layer containing semicon- 
ductor fine particles. 
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The present invention relates to an optical disk as 
an optical recording medium for recording signals of 
various types of information, such as audio signals 
and video signals, and, more particularly, to an optical 
disk which can record information at high density or 
from which information recorded at high density can 
be reproduced accurately. 

In general, an optical disk has a center hole in the 
center portion around which a single spiral track is 
formed to record information. As shown in Fig. 1 A, a 
conventional recording disk of this type consists of 
rugged information pit portions 12, corresponding to 
information, formed on a transparent disk substrate 
11 of poiymethyl methacrylate (PMMA), an aluminum 
film 15 with high reflectance vapor-deposited on the 
substrate 11 and a protective layer 16 of plastic or the 
like covering the aluminum film 15. 

In reproducing information from the recording 
disk having the above constitution, a light beam 30, 
such as a laser beam, is irradiated on the target in- 
formation pit portions 12 on the track to be repro- 
duced where the target information is recorded, from 
the side of transparent substrate 11. Light 31 reflect- 
ed at the mirror portions between pits where no infor- 
mation pit portions 12 are present is detected as 
"bright" while light 32 reflected at the information pit 
portions 1 2 is detected as "dark", as shown in Fig. 1 B. 
Pieces of information corresponding to the individual 
recorded pits 12a, 12b, 12c .... of the each informa- 
tion pit portion 1 2 are reproduced with the "bright" and 
"dark" reflected lights. 

Since the conventional optical disk and the con- 
ventional reproducing technique are constituted as 
described above, when information is recorded in 
high density by narrowing the pitch between adjoin- 
ing tracks, such disk and reproducing technique in- 
volve a problem that a light beam will undesirably be 
irradiated over a plurality of tracks on the high- 
density recorded disk. To describe more specifically, 
as the diameter of the beam spot is determined by the 
wavelength of the light beam, there is a limit to make 
the spot size smaller. When information is recorded 
with a track pitch narrower than that permitted by the 
smallest spot size, therefore, plural pieces of informa- 
tion are simultaneously detected as the "dark" reflect- 
ed light 32 (or "bright" light 31) from the information 
pits 12a, 12b and 12c of a plurality of tracks as shown 
in Fig. 1C. This inhibits accurate information repro- 
duction, disadvantageous^. 

There is also a demand for an optical disk which 
can ensure high-density recording of information 
while having a writable recording film. 

It is therefore an object of the present invention 
to overcome the above-discussed conventional prob- 
lem and thus to provide an optical disk which can re- 
cord information at high density or an optical disk 
which can ensure accurate reproduction of Such high- 



To achieve the foregoing and other objects and in 
accordance with the purpose of the present inven- 
tion, the present invention provides an optical disk for 
recording information thereon and reproducing infor- 
5 mation therefrom by means of a light beam, compris- 
ing: 

a substrate which is transparent to said light 

beam; 

a layer for returning said light beam through 
10 said substrate, whereby recorded information may be 
read; and 

a shutter layer for tightening a light beam to be 
irradiated to read or write information, said shutter 
layer being located between said substrate and said 
returning layer, and said shutter layer containing fine 
semiconductor particles. 

When light is irradiated from the substrate side of 
this optical disk, the beam is tightened by the shutter 
layer that contains fine semiconductor particles. 

In other words, the light will pass only through 
that portion of the shutter layer where the light inten- 
sity is equal to or above a certain level, and wPI not 
pass through the other portion, thus further tighten- 
ing the beam. 

A number of preferred embodiments of the pres- 
ent invention will now be described by way of example 
only, and with reference to the accompanying draw- 
ings, in which: 

Figs. 1A through 1C illustrate a conventional opt- 
ical disk, Fig. 1A being a partly cutaway cross 
section of the optical disk exemplarOy showing 
the state where information is recorded, Fig. 1B 
being an explanatory diagram for the principle of 
reading information, and Fig. 1C being a diagram 
for explaining the conventional problem that oc- 
curs when reproducing high-density recorded in- 
formation; 

Fig. 2 is a schematic cross section of a half of one 
example of an optical disk according to the pres- 
ent invention, exemplifying its structure; 
Fig. 3 is a schematic cross section of a half of an- 
other example of an optical disk according to the 
present invention, exemplifying its structure; and 
Figs. 4A and 4B are schematic explanatory dia- 
grams for explaining how a light beam is tight- 
ened by providing a shutter layer of the present 
invention, Fig. 4A showing a beam profile with no 
shutter layer while Fig. 4B shows a beam profile 
with a shutter layer in use. 
Fig. 2 illustrates an optical disk 1 as a first em- 
bodiment, which has so-called phase pits to ensure 
information recording and reproduction utilizing the 
phase difference. 

This optical disk 1 has a substrate 11 and a shut- 
ter layer 17, formed on the substrate 11, and a light 
reflection layer 19 formed on the shutter layer 17. 
The substrate 11 generally has a disk shape, with 
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11 where a light source for a light beam is to be locat- 
ed. Formed on the other surface, lib, are a plurality 
of pit portions 12 which correspond to pieces of infor- 
mation such as audio and video information. 

The substrate 11 is generally formed of various 
types of transparent resin materials, such as acrylic 
resins, polycarbonates and polydefine type resins, 
and the pit portions 12 are normally formed at the 
same time as the substrate 11 Is formed by injection 
molding. 

The shutter layer 17, which serves to tighten the 
irradiated light beam for information reproduction 
(reading) or recording (writing), is formed on that side 
of the substrate 11 where the pit portions 12 are 
formed. This shutter layer 17 Is formed by dispersing 
at least one kind of semiconductor fine particles, se- 
lected from the group consisting of CdS, CdSe, 
CdSjcSej-x, GaAs, amorphous Si, CdTe, ZnO, ZnS, 
ZnSe, ZnTe, GaP, GaN, AlAs. MP. AJSb and amor- 
phous SiC, into a matrix of glass or resins. 

The amount of the semiconductor fine particles 
contained in the shutterlayer 17 is 1 to 80 mol%, pre- 
ferably 5 to 70 md%. 

When this amount exceeds 80 mol%, condensa- 
tion of the semiconductor fine particles occurs so that 
they can no longer exist as fine particles. When the 
amount becomes less than 1 mol%, a sufficient shut- 
ter effect will not be provided, i.e., the difference be- 
tween the transmittance with the shutter open and 
that with the shutter closed is small. 

The particle size of the semiconductor fine par- 
ticles contained is 0.1 to 50 nm, preferably 0.5 to 30 
nm. 

As a matrix (base) material for dispersing the 
semiconductor fine particles, glass, such as soda- 
lime glass, non-alkali glass, low-alkali glass and 
quartz glass, or a resin, such as polymethyt metha- 
crylate, polycarbonates, polystyrenes, amorphous 
pdyolef ins and epoxy resins, is used. Such a matrix 
material should have a sufficient transparency at the 
wavelength of the light source used. 

The method of dispersing semiconductor fine 
particles into a matrix differs depending on whether 
the matrix is glass or a resin. 

When the matrix material is glass, the following 
methods are employed: 

(1) After glass containing semiconductor compo- 
nents of high density is prepared by a super 
quenching method, it is subjected to heat treat- 
ment to precipitate semiconductor fine particles 
in the glass; 

(2) Semiconductor fine particles are impregnated 
in liquid phase or vapor phase in pores of a por- 
ous glass; 

(3) A solution in which semiconductor fine partic- 
les are dispersed is solidified by sol-gel techni- 
que; and 
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fine particles is grown from the vapor phase by 
sputtering or the like. 

When the matrix material is a resin, the following 
methods are employed: 
5 (1) A solution in which semiconductor fine partic- 
les are dispersed is mixed with a resin solution, 
and film forming Is performed by applying the 
mixture on a substrate by spin coating; and 
(2) A thin resin film containing semiconductor fine 
10 particles is grown from the vapor phase by sput- 
tering, vapor deposition or the like. 
The thickness of the thus formed shutterlayer 1 7 
is about 0.005 to 0.3 iim. 

The function of the shutter layer 17 will now be 
15 described referring to Figs. 4A and 4B. A material with 
dispersed semiconductor particles exhibits a third or- 
der non-linear optical effect (generally expressed by 
X< 3 >) at a high degree. This means that the transmit- 
tance (or reflectivity) of the light varies depending on 
20 the intensity of the light, and that the manner of vari- 
ation is non-linear. The cause of the non-linear optical 
effect of the semiconductor particles is considered to 
be that a quantum state ("exciton", or free electron 
and positive hole) is confined to a fine particle of sem- 
25 (conductor material, so that a high non-linear optical 
effect is produced. 

Figs. 4A and 4B are schematic explanatory dia- 
grams for explaining how a light beam is tightened by 
the shutter layer of the present invention which fllus- 
30 trate this non-linear optical effect; Fig. 4A shows a 
beam profile with no shutter layer, while Fig. 4B 
shows a beam profile with the shutter layer. It is ap- 
parent from the profiles in Figs. 4A and 4B that the 
provision of the shutter layer can significantly tighten 
35 the beam to assure reading of a single recorded pit 
(Fig. 4B), which could not be read by the conventional 
method (Fig. 4A). 

The objective wavelength of the light beam for in- 
formation reading or writing on the optical disk of the 
40 present invention is 31 0 to 890 nm (nanometers), and 
the composition of the shutter layer 17 is appropriate- 
ly selected in accordance with the wavelength actual- 
ly employed. 

The light reflection layer 19 is formed on the shut- 
4$ ter layer 17 formed in the above manner. The light re- 
flection layer 19 is formed of metal, such as Au, Ag, 
Cu and Al, which is deposited by various types of va- 
cuum film forming methods, such as vacuum vapor 
film forming methods, sputtering and ion plating. The 
so thickness of the light reflection layer 1 9 is about 0.03 
to 0.3 *im. 

An intermediate layer of ZnS, SiO* a mixture of 
them, or the like may be provided between the sub- 
strate and the shutter layer, or between the shutter 
55 layer 17 and the light reflection layer 19. A protective 
layer of various types of materials may further be pro- 
vided on the reflection layer 19. 



FROM HARAKENZO PAT. 



2007^ lfi30B (ik) 18:48/e*Sl8:46/*S#S4807405502 P 6 



5 EP0580346A2 6 



bodiment, on which pita to provide a difference in re- 
flectance are formed to ensure information recording 
and reproduction utilizing the reflectance difference. 

This optical disk 2 consists of a substrate 1 3 and 
a shutter layer 17, formed on the substrate 11, and a 
recording film 18 formed on the shutter layer 17. Un- 
like in the first embodiment, no recorded pits are 
formed on the substrate 13 of the second embodi- 
ment, but the recording film 18 to be described later 
is formed on the substrate 13 instead, and recording 
pits are formed on the recording film 18. The shutter 
layer 1 7 is the same as that of the first embodiment 
which has been described earlier. 

The recording film 18 is formed of a material 
which causes a portion irradiated with light for infor- 
mation recording to have a different reflectance from 
the reflectance of that portion where no light is irra- 
diated. 

One example of this material is a phase changing 
type material, such as As-Te-Ge type, Sn-Te-Se type. 
Tec* (0 < x < 2), Sb2Se 3 and Bi 2 Te 3 , which utflizes a 
phase change between non-crystalline and crystal- 
line materials for information recording or reading. An- 
other example of the recording film 18 includes a re- 
cording material obtained by the pit formation using 
an inorganic thin film of a Te type material or a thin 
film of an organic dye, such as cyanine dye or phtha- 
locyanine dye. The recording film 18 may also be 
formed of a material, such as TbFeCo, GdCo or PtCo, 
which is used for a photomagnetic memory. 

Further, an intermediate layer of ZnS T SiO* a 
mixture of them, or the like may be provided between 
the shutter layer 17 and the substrate 13 or between 
the shutter layer 17 and the recording film 18 in the 
second embodiment. 

Furthermore, a reflection film of Au, Ag, Al, Cu or 
the like, or a protective layer of ZnS, Si0 2 or the like 
may be provided on the recording film 18. 

Although the foregoing descriptions of those em- 
bodiments have been given mainly with reference to 
the case of tightening the read light beam, the present 
invention can of course be adapted to ensure high- 
density recording by tightening the write light beam. 

In short, the optical disk according to the present 
invention has a shutter layer, formed directly or 
through an intermediate layer on a substrate, for tight- 
ening a light beam to be irradiated to read or write in- 
formation, the shutter layer containing semiconductor 
fine particles. It is therefore possible to record infor- 
mation at high density or accurately reproduce such 
high-density recorded information. 



Claims 



a substrate (11;13) which is transparent to 
said light beam; 

a layer (19; 18) for returning said light 
beam through said substrate, whereby recorded 
5 information may be read; and 

a shutter layer (17) for tightening a light 
beam to be irradiated to read or write information, 
said shutter layer being located between said 
substrate and said returning layer, and said shut- 
ter layer containing fine semiconductor particles. 

2. The optical disk according to Claim 1, wherein 
said shutter layer is formed by dispersing at least 
one kind of semiconductor fine particles, select- 
ed from the group consisting of CdS, CdSe, 
CdSxSei.*', GaAs, amorphous Si, CdTe, ZnO, 
ZnS, ZnSe, ZnTe, GaP, GaN, AlAs, AIP, AlSb and 
amorphous SiC, into glass or matrix resin. 

3. The optical disk according to Claim 1 or 2, where- 
in the amount of said semiconductor particles 
contained in said shutter layer (17) is 5 to 70 
mol%. 
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1. An optica] disk (1;2) for recording information 
thereon and reproducing information therefrom 
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FIG. 4A 



FIG . 4B 
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(54) INFORMATION RECORDING MEDIUM 

(57)Abstract 

PURPOSE: To read out information at high density without limiting the number of times 
for reading due to temp, rising by forming such a mask layer that the transmittance of 
the layer reversibly changes by photon energy to reduce the diameter of a beam. 
CONSTITUTION: This information recording medium consists of a substrate 1 0 and a 
mask layer 1 1 and reflection layer formed on the substrate 10. The substrate 10 
consists of glass or plastic material, on which phase pits 10a having the depth 1/4 of the 
wavelength X of the light for reading are formed. The reflection layer 1 2 is formed by 
vacuum deposition method such as vapor deposition and sputtering or spin coating 
method Such a material that the transmittance changes with energy (photon mode) of 
the reading light is used for the mask layer. As for the material which shows reversible 
changes in transmittance, a material prepared by dispersing ferrocyanine or 
phthalocyanine denV in a resin is used. With this mask layer 11, the information can be 
read-out at high density without the limit of the number of times for reading due to 
temp, rising. 
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Japanese Unexamined Patent Publication 
No. 96412/1996 {Tokukaihei 8-96412) 

A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passagefs) of the Document 

See also the attached English Abstract. 

[CLAIMS] 
[Claim 2] 

An information recording medium comprising: a 
substrate; a mask layer which is provided on the 
substrate, and by being irradiated with a light beam for 
reading, reversibly changes its transmittance by a photon 
energy of the light beam so as to narrow down a diameter 
of the beam; and a recording layer which is provided on 
the mask layer and in which information is recorded. 

[Claim 3] 

An information recording medium comprising: a 
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substrate; a mask layer which is provided on the 
substrate, and by being irradiated with a light beam for 
reading, reversibly changes its transmittance by a photon 
energy of the light beam so as to narrow down a diameter 
of the beam; and a reflecting layer. 

[0018] 

Here, if the light beam of (a) in Fig. 3 passes 
through the mask layer, its beam profile becomes (b), and 
the beam diameter becomes smaller apparently. In the 
case of stacking the mike layer having such 
characteristics and the reflecting layer on the substrate 
on which phase pits are formed, the beam profile after the 
light passes through the mask layer becomes (b) in Fig. 3, 
and this light is reflected by the reflecting layer 12. Thus, 
phase pit information on a non-masked portion can be 
detected. 

[0020] 

— As the recording layer 16, a phase change 
recording material, such as GeSbTe, is used. As the 
reflecting layer 17, an alloy containing Al, Au, or both of 
them as a base material and containing Ti, Mo, Zr, Cr, etc. 
is used. ... 
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FIG. 3 
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*©^bT 6 ft h . H 2 « C (0-7 7s £Jl(CO(,> 

«¥^b*stm&54*©««&*a*flK»*fc©r 

aix-r^>/«c4©7 fo^7i>^S7*^+->i 
If©«fc 5 &m^it;#^J!§ic#iifc£#fr &©£fflu* 

4, M>±*>\r¥-K^wfr*<owt\mimimM 



^•^8-96 4 1 2 
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[0016] -#C©*5ft#«WM!ra#IJ*©ttto 

i\ c©4*©*jR*aft*«ifflbrt>0a©jtt**i» 

■5C4*i'C*S. 

[ o o 1 7 ] c © <t ^ wfctc «fc y mmmcmmut? s 

#*44L"C«. iMbflHR. As, Se, , Ge, Se, 

^i'cAj^yt-f Mif tf^ns. fci^tf, As„ 

Sftf^S (Ffcffl^ffi 4 7£ 1 -t ( 1 9 7 8 ) p. 

2 ) . c cox 5 tM® zona . j; f) «j^E<k 

*j^act3. jgjfi^©^bW96ns. 
[0 0 18] (a) ©<fc V^tf-A©?" 

JM%. (b) ©«fc V«c0tf4ft*). M*>tf±t-A& 
*i4N3<^&. C©«k^&1t^*feo-7^^lg45i4B 

■77^1*iiag<Dt-Aya7? >f;Ki03if <b) 
©»«ca •) , c ©**isi4M i 2 raw 3 nr ^ s 

[00 19] C©-?;^JB1 Hi, MM. Zrt**V> 
*£4*©*£*S£**tf:/=«- h^4tcj:»)^«r 

[ o o 2 o ] m 4 «sat&8£ *s Bjfii^3fe7 : a* >? icfcw 
6H^r*-6„ c©*7=-/x>7{i»igi 3±kv*£ 
a i 4> (sstri i 5 . mm 1 e . «s® 1 5. mm 

1 7 *J«^SJi L/c«^?rWLr 7^fil4i 
t-Ctt. ifj$©vx^)fl 140«©*m*fflC^C4 
#-C*£. 5 4L/T«S i 0, , ZnS, A 1 

, O, tt4©M«S§«^3Sfc«cn6©jg^-^ffl^6 
n-S> 0 ta^B 1 6 4 LX «G e S b T e %4'©tl^bi3 
iHWWfflt^n^o 1 7 4 bT«A 1 . Aut 

tclZCtlZZ&ttt bT i , Mo. Zr, Cr&4'£^ 
tf££#m>6tt&o C©J:-5^1Eia^tC*j^T, IB 
iWCCtt. H?i/>?aK©^!f8H3n€>Ci«:J:»3 > 
^©SjS^i^wb. ia^®?rfti»-rs„ C©4tlB 

MZti. ^'Cn©?^©^^©^©^^^®©^^ 
[0 02 1 ] ^«:c©J:5«:l»asn*:flHmail«»* 
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jfofc 1 umSr^bSttfcfw ***mjSO. tO^rj 

fcfc©£xe>:3- h&5CJ:D. J¥35 0 0 0*>** 
ha-A (feTFAiia*) tefc£J;5fc:s£frOfc. 8£ 
fft. EfflSiOrA l«20 0 0AX&K*g<CJ:DSt 
JlOfc. 

[ o o 2 2 ] b 5 b, ;ta)i©ttNRBMffteffli>rtt 
fB©ie^ • *£*fT9fc*>©iffl^*Hwirc**. 

jfef^^2 1li, *-*2 2it<fc'5-}£©)£&r[g]3S 10 
*£. CO*-$2 2«. *-£$U8lll!8g3 8K:J:oT 

•owstirt**. pfef^-zx^a i ec»r«iiNRoe» ■ 

H£B. 7 F 2 3 K J: o r fftoti* . C ©#3^ 
t» F 2 3 tt. 'J -7*- £ 5 1 © pJ«)gB£#fi!tT£|g») 
:a4*3 3tcB££hris9. C ©IgSfrn ;U 3 3 « 'J 
-7*-*W»0K3 7«eJ8fcS*ra>3. *fc. y- 
r*-*5 1©HS»KB. H5*0&t»*M&SWtttf 

[0023] ±Wt¥^v F 2 3 KB, *t$JO>X2 6 

#05* o&n 7 4 *t»»Kt2taK <£ o r^snr 

(b>X<D#$fcfr[6j) K#»>0. |g 
SlJ3>r;U2 4{Cj;^T h7»*>4^TlSl (U>X©;ftfA 

iit&frft) fc«»?j|&&&or(,>*. 

[0 0 24] U— tf$lJ?II|Hl883 4K:«tor|g»)T4l'- 
1f*./*-F y«SS) 2 9<fc«3H£Ofc 

W -If 3KB. =jy^-*U>X3 la, ^-?XyXA 30 
3 1 b. *M&JW>X2 ttfth-C*.? A X*2 1 _Btfg 
3*3tt. t©*7V*? 2 1 *>6©5SftfcB, *H&U> 
X2 6, ^-?XyXA3 1b. ^7tU>X3 0a*Jj: 

y > f y * juu > x 3 0 b & it 0 r am 2 8 tc 
mfrfth. C©36fclB«2 8B> 4^SJ©3t^ai-b*2 
8a. 28b. 28c. 2 8d(Cj:oT«fiS3nr^ 

[0025] **WS2 8©3tttffl-fe^2 8 a©HtfJd 
#tt. ifi|i§3S3 2a*?>0rflnflil5 0 a, 5 0 c©- 
Wc0tt&3*i. *ttiB-fe;U2 8b©a*fll^B. WB8 40 
3 2b*7>Lrftn©S5 0b. 5 0 d©-$tt&i£i* 
n. *ttffl-b^2 8c©ffi*ffl-9B. *MII3 2 
t-Cjjn^S5 0 b. 5 0c<DffeiS(c{!W&<*ft, 3fe»Ui-fe 
*2 8d©H«Jfi#». 4NB83 2d£rtOrlJ|]&g5 
Oa. 5 0d©flWHc#aftS*i*J:5(cftr>-C(,>4. C 
©jJD&i&5 0 a©tttfrtt9tt. fHWMHBOP 1 ©J5f£ 

a#*c{$£3 n. c ©wmniio P 1 ©#KKA* 



ttM¥8 -9 6 4 1 2 

6 

6B, ^SbitiHSOP Ifr&ttfei*ftai-7»*1MN» 

Kit or h 7 * *!MMi***mM-*6©r*4. 

[0 02 6] h5v*>iWIIB3 6*>&a0j3tl* 

h ^ ? tmtbamt, H7 9+>^i6i©ig«»3^^2 

(,»&ftfch9sr*llflM»tt, y~7*-*ffJ®@8g3 7 

(c^3ns<t5«:^ori^. y-7*-*$fj®i§8& 

3 7B, V7v*>#ffl®®&3 6ftl?<Db7v?m§ 

•«H>c P u 4 3 6©#*b$«i^teic;0T*£iS*£ y 

-T*-*5 1|^©^«|3/JU (iS**§D 3 3tC#SfrjIg 

Kftisofc^EfcEnjjn-f s *>©-?<&£„ 

[0027] yi7*-fW8P@B3 7K:tt. y-7* 
-5»5 1 W©^»n^;U3 3*sttSt9Stt (Bffi*Oftt») 
*^^4-ri^^«W4l8fffl(c4Gi|gi63^;l,3 3 

(Dfo&vmmshmizmm or. fgi&=) )i 3 3 ififl^ 
awi©ffl«jiR. *&£>*> y -7*-* 5 i<Dm& 

[0028]-^. ±iB»n^S5 0 c (omfjmmt. ft 
s&Ji(iigop2©J5feA^Sfc«^3n. c©mwn 
no p 2 ©*siSA*«{cBjnffS5 0 d ©tu^m^ 
tt^sn^.. cnicto. M«)ittssoP2B. »n»s 

5 0 c. 5 0d©ai^©ftK:i60-C7*--^^cS(cMT 

immy *—hi;^mW®'& 3 5 jcmi&y^ «t 5 tc 

JCoT^i. C©7*-*«»^$IJ®@!{g3 5©ffl^jfi 
•^B. 7*-*-»^|gSj^^;P2 5«:^3n. U- 

[0 0 2 9 ] ±!2©<fc5{C7*-*^>^ f-75*> 
f *tf ofcWtr©*«JH»2 8 ©S^W-fe*2 8 a 
-2 8d©W2)©fttfI-^. ?ti:t>%Mn&5ba, 5 0 

(IBIMIHR) *»^©JR«*©«<b*«6[*3tir^*. C 

©fflw*. ft4MnBK3 0(cftt&$ti. c©ft#«ia 

@IS3 9 tC*$(,»riB»1f«. 7 F U^tPS 

[0030] i/— jry-f*-F2 9©i/— jr«e 
a*B. 7* hy^*-F5 2-e*-$^n > smfi-^ 
{c^ft$ tir U -if MfllBK 3 4fc7^-M5*3*i 

r. i/— 0**4*- k 29 ©u— !fiaea*©««*k*« 

tftoti*. C©U— !fMSPBW3 4KB. -74^0^0 
■b-yy^r«fi£34a6l2»7 r -a'#^*WliI8S5 3*>6 

u— y»**>*5«#tia«9 s -*«'**A*3n 

KWKSttA£BIS 54*»6*7*y >* n >7=>-y- 5 
5 £M Or SKET SHIffliWIiB^M S ti S . 
[0 03 1 ] commicis^Xbt, 
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$08g£ff5fc&(£ffil,>e>ft£D/Ag&fS4 2#f& 
tt6*iTt>£. h7**>*WMIB3 6U:. CPU4 
3*»6D/A£ftg4 iZitb-cmZtlSh??*? 

— !fMaDHB3 4. 7 4— »S/>jHmBRI3S. I>7 

» * > jtMHB 3 6,'; -r * - *m»@b 3 7 . * 

-*W»@B3 8. m-W!@IS3 9. ES^-SMf^ 
M9BH5 3. MKI8B8£££iaB5 4«U. 
>4 0£^bTCPU4 3K^oT?M®3ft*J:9{c& 
DtteD, COCPU4 3ttj<*'/4 4iCfetS;*ftfc7 - 

[003 2] cogg£ffl(,>-c. ±fto«fc5ftm?X3ft 
fc-r-fXd^Og^O. 2 umfrh 1 MmXrOfijCffitf 

hfi3tC*f0"C7*O9 hUjIfciO'C**. (a) ttv* 
*B*#*-**te©?i£#tt'e* 9, ( b ) *® 

«c L,mm~cmm<D&m® t /t^ossittt-e* 

9JBOfti)ii^(cjt^r^dc^9 h»c*ii>T 

[0033] &Kffi»fil*:dniJtBft*"f -f 7, 
fWretrofc. ESI 3 0mm. JV31. 2mm«)i{4 
*S8Lk(CV* *Jf A s,,S J( , 2000A. «SJfS 
iO, 1 50 0 A. igUkJBGeSbTe 300A. 
i 0, 4 0 OA, SMMA 1 100 0A& 

^n-ensat ±ia©ga*ffli>t:0^* 1 8 o o r 

PM£U BSAv-i 5mWTt9 rOgStfO. 2 
(tm^ 1 tfm©l2jav-^J&ffiSb/c 07«, CO 
£SOH£C/N£e? hS<*fc*tt/c:/a* \-Ufcb 
(a) ttvx^JB*WrS«^©l!*^tt'C 
*9 . ( b ) l/©««T4Jl*J«i 

£©«£#tt-c£>s„ EBiJttftBtttcte^ri-?** 

6m¥tC Of 1 - * Uc i C 5 . 2 5 d 

[0 034] 

7* h^x^ji/^-K^^r^JiBWfcaiMs^ftur* 



£#fc>1\ b*»fctf«S!*ffiLOIS©ffiaLhStc«taSl 
[Hffl©tt*ft«M] 

[@i] *^©-^jfe^«:^^tffflfB^^^-r»T 



[02] ^**l©**K«:*tTSSi8$©^7. 
[03] v**iAS4fllfc£e>7J#£©*e-A7P7 
io T-fJUmTB, 



[05 ] *&E©ti?$8fHI*J£#©fa& • OfcA 

©»«*^*h. 

[06] ^A^OHttMOt? hSfcSfrran^C/N 
Sro-TB. 

[07] 4^©&BM©e? hgfcflf £S£C/N 
£jjrf0. 

[08] «*W©tf7 hftK*fT*i?4C/Nfc*r 
20 0„ 

[09] S^1f»£iBK{t&**1Ki&H. 

[0io] 09 mmmmommbfjmcow^ 

0o 

[^OlftBJ] 

10. 13-99Htfc 11. U»7X>|, 12. 
1 7-SJI1, 1 S-m. 1 6-ENM. 2 1-* 
r-f**. 2 2-*- jr. 2 26-» 
24. 2 5. SS-tta-fA. 2 8-** 
28 a, 28b. 28c. 2 8 d-XttBfefr. 
30 2 9 • «U— !Mr-far— F. 3 0a-H*U>X. 30b 
->y>F';*JUU>X. 3 1 a-aUj»-*u>X. 
3 1 bwwyjXA, 32a. 3 2b. 32c. 3 
2d-i9if§S, 3 4-U— 35-7*-* 
^>^mpSK. 3 6-h5»*>y«IjBiaK. 3 7- 
•J-7*-*«WBB. 3 9-<b-3&3BB. 4 
*7>f>. 42-D/A3BW5. 43-CPU. 44- 
X*'A 50a, 50b. 50c, 5 0d-ftM. 5 
l'»'Ji7*->. 5 2»-7* HT-fsr-F. 5 3-ffi 
B^-iffiMIMPHB. 6 4-*JffiftBKB£BB. 5 

40 5 -*7^'J>^3>7 : >1f. 
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